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http://dx.doi.org/10.1016/j.kjms.201Abstract Theaimof this studywas toexamine the feasibility of ureteroscope-assisted double-J
stenting following laparoscopic ureterolithotomy and to evaluate the effects of retrograde ure-
teroscopic access exerted on the sutured ureterotomy site. From January 2002 to December
2011, 30 patients with proximal ureteral stone underwent ureteroscopic double-J stenting of
the ureter following retroperitoneal laparoscopic ureterolithotomy. Patient demographics and
perioperative parameters, including the degree of hydronephrosis, urine leakage, and drainage
time, were retrospectively reviewed. These data were compared with those of 30 consecutive
patients who received open ureterolithotomy and intracorporeal ureteral double-J stenting. In
addition, a PubMed search was conducted and the related literature on the placement of a ure-
teral stentwas reviewed. Twenty-eight patients successfully underwent ureteral double-J stent-
ing with ureteroscopic access. No malposition of the ureteral stent was identified in the
ureteroscopic group, but twopatients in the intracorporeal group required postoperative adjust-
ment of the stent. Residual stone fragmentswere found during stent placement in three patients
in the ureteroscopic group and holmium:yttriumealuminumegarnet laser lithotripsy was imme-
diately performed. There was no significant difference in postoperative outcomes or complica-
tion rates between the two groups. Ureteroscope-assisted ureteral double-J stenting is a
simple and safe alternative allowing intraluminal navigation along the entire ureter, correct
stent placement, and prompt treatment of residual stone fragments, without radiation expo-
sure. In addition, ureteral disruption and urinary extravasation may not be concerns for uretero-
scopic access with continuous normal saline irrigation.
Copyright ª 2013, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. All rights
reserved.eclare no conflicts of interest.
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244 I.-H. Chen et al.Introduction bladder, and ureterotomy site using tactile feedback. TheUreteral double-J stenting following laparoscopic stone
extraction is challenging because of the pliability and
curling of the stent. In addition, placing the stent in the
correct position may be difficult and time consuming. Pre-
vious studies have reported techniques to make the pro-
cedure easier and faster [1,2]. Nevertheless, to our
knowledge, no literature has reported ureteroscopic
double-J stenting of the ureter after either conventional or
laparoscopic ureterolithotomy. Herein, we describe a sim-
ple technique for ureteral double-J stenting using a retro-
grade ureteroscopic approach without fluoroscopic
guidance and report the pros and cons of our experience.
Methods
From January 2002 to December 2011, 30 patients harboring
large or impacted proximal ureteroliths underwent retro-
peritoneoscopic ureterolithotomy and ureteroscope-
assisted double-J stenting. They were designated as the
ureteroscopic group.
Surgical technique
All patientswere placed in the full lateral positionwith the hip
flexedand theflankelevated.A1.5-cm incisionwasmade2 cm
above the iliac crest and a muscle-splitting approach was
deepened through the lumbodorsal fascia with the aid of long
Kelly clamps. A retroperitoneal space was created by blunt
finger dissection. Two additional ports were inserted at the
midclavicular line parallel to thefirst trocar and just off the tip
of the 12th rib, respectively. After dividing the Gerota fascia,
the ureter was identified and ureterolysis was performed. The
stone was localized and a longitudinal ureterotomy was per-
formed. The stone was extracted and the incision was closed
with interrupted 3e0 catgut sutures. A vacuum drain was
inserted and the port wounds were closed. Next, the patient
was turned to the lithotomyposition. A semirigid ureteroscope
was introducedretrogradely through theureteral orifice, anda
clear visual field was obtained using continuous normal saline
irrigation. After passing through the location of the sutured
incision, a guidewire was advanced to the renal pelvis and the
ureteroscope was backed down the ureter. If any residual
stone fragment was encountered, holmium:yttriumealum
inumegarnet (YAG) laser lithotripsy was immediately per-
formed. After ensuring that there was no residual stone frag-
ment in the ureter, the stent, whose length was determined
based on body height, was back loaded over the previously
placed guidewire using a stent advancer, with the aid of
cystoscopy. The guidewire was withdrawn when the appro-
priate length of the stentwas inserted and the distal stent curl
location in the urinary bladder was confirmed by cystoscopic
visualization.
The aforementioned group was compared with 30
consecutive patients, categorized as the intracorporeal
group, who had undergone retroperitoneal ureter-
olithotomy and intracorporeal ureteral stenting in our
institution. After open stone extraction, a 5F ureteral
catheter was introduced through the ureteral incision formeasurement of the length between the kidney, urinary
stent was first advanced over a guidewire through the
ureterotomy site until it reached the urinary bladder. The
wire was withdrawn and inserted through a side hole of the
stent to straighten the proximal curl. While buttressing the
placed portion, the rest part of the stent was passed in the
retrograde direction. After the appropriate length had been
advanced, the guidewire was removed, causing the prox-
imal end of the stent to curl.
Patient demographics and perioperative parameters,
including the degree of hydronephrosis, urine leakage, and
drainage time, were collected in both groups. The post-
operative follow-up images, including kidneyeuretereblad-
der radiography and abdominal ultrasonography, were all
reviewed by a blinded and academic urologist. To clarify the
safety and noninferiority of ureteroscopic access after lapa-
roscopic ureterolithotomy, a comprehensive literature
search was conducted using the MEDLINE/PubMed database.
Searches were limited to the English language and studies in
humans and in adults, and the keywords “laparoscopy,”
“stents,” “ureterolithotomy,” “ureteroscopy,” and “ureter-
olithiasis” were used to identify appropriate publications.
Statistical analysis
All data were analyzed using SPSS version 17 software (SPSS
Inc., Chicago, IL, USA). Differences were assessed with the
ManneWhitney, t, andChi-square tests. All reported p values
were two sided; statistical significance was set at p  0.05.
Results
The patients’ perioperative parameters are provided in
Table 1. No major complication, for example, sepsis,
bleeding, bowel injury, or cardiopulmonary morbidities, was
reported. All of theureteral stents in theureteroscopic group
were well positioned, but two patients in the intracorporeal
group required further manipulation as a result of malposi-
tion. Three in the ureteroscopic group were found to have
residual stone fragments and received holmium:YAG laser
lithotripsy. Failure of ureteral stent placement resulting
from severe inflammation, tortuosity, and stricture, was
observed in two patients in both the ureteroscopic group and
the intracorporeal group. No patient experienced significant
urine leakage or dehiscence of the sutured incision in both
groups. Postoperative complications included one ureteral
stricture that developed 4 years later and one episode of
acute pyelonephritis in the ureteroscopic group, and one
case of urosepsis associated with prostatitis in the intra-
corporeal group. In addition, reviewedmodalities of ureteral
double-J stenting after laparoscopic ureterolithotomy can
mainly be categorized into two types, namely, perioperative
retrograde cystoscopic and intracorporeal techniques. Their
effects on urine leakage and drain removal, including our
study, are manifested in Table 2 [3e14].
Discussion
Although whether to place the ureteral stent after laparo-
scopic ureterolithotomy remains controversial, ureteral
Table 1 Patient demographics and outcomes.
Ureteroscopic group (n Z 30) Intracorporeal group (n Z 30) p
Age (y) 54.2  11.3 (29e81) 62.2  12.3 (39e84) 0.012
Stone size (cm) 2.25  0.66 (1.2e4.1) 2.19  1.08 (0.91e5.78) 0.786
Sex 1.000
Male 24 (80.0) 24 (80.0)
Female 6 (20.0) 6 (20.0)
EBL (mL) 40 (20, 50) 100 (50, 150) 0.002
Drainage time (postoperative days) 3 (2, 4) 4 (3, 4) 0.100
Hospital stay (days) 6 (5, 9) 9 (8, 10) 0.002
Stenting duration (days) 42 (27, 48) 41 (21, 49) 0.820
Improved hydronephrosis 25 (83.3) 29 (96.7) 0.197
Complications 0 (0.0) 2 (6.7) 0.492
Stent displacement 0 (0.0) 2 (6.7)
Urine leakage 0 (0.0) 0 (0.0)
Stenting failure 2 (6.7) 2 (6.7) 1.000
Data are presented as n (%), mean  SD (range), or median (25%, 75% quartile).
URS Z ureteroscopy; EBL Z estimated blood loss; UTI Z urinary tract infection.
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longed urinary leakage [15]. Regarding the pliability and
curls of the ureteral stent, the procedure is challenging,
occasionally even difficult and time consuming. In most
published articles, stent placement beyond the stone or
beneath the impacted calculus was undertaken with the aid
of cystoscopy prior to ureterolithotomy, subsequently
advancing the stent after stone retrieval [8,16]. Gaur et al.
[1] introduced a simple technique that used a guidewire
2 cm shorter than the double-J stent, but the up-and-down
movement to insert the upper end of the stent is still
technically challenging. Khan and Khan [2] devised a
double-J stent, with both closed ends, threaded on a
guidewire 1 cm longer than the stent, and Choi et al. [13]
developed a percutaneous stenting method in which the
double-J stent was advanced over the guidewire inserted
through an 18-gauge puncture needle to the ureteral inci-
sion. Among these aforementioned techniques, fluoro-
scopic guidance was needed to check the correctTable 2 Effects of various techniques of ureteral JJ stenting o
Series No. of stent
placement
M
Harewood et al. 1994 [3] 9 Retrograde cy
Bellman and Smith 1994 [4] 2 Retrograde cy
Micali et al. 1997 [5] 6 Retrograde cy




Goel and Hemal 2001 [8] 35 Retrograde cy
Feyaerts et al. 2001 [9] 17 Retrograde cy
Gaur et al. 2002 [10] 27 Intracorporeal
El-Moula et al. 2008 [11] 64 Retrograde cy
Fan et al. 2009 [12] 40 Intracorporeal
Choi et al. 2010 [13] 8 Intracorporeal
Hammady et al. 2011 [14] 52 Retrograde cy
This study 28 Retrograde urplacement of the stent and there would be a learning
curve; otherwise, readjustment or failure of stenting might
be inevitable. Because most urologists are familiar with
ureteroscopic skills, we introduce a technically easy
method to intraluminally place the stent through the su-
tured incision after laparoscopic ureterolithotomy, without
malposition, radiation exposure, residual stone fragment,
or significant complication.
The rate of ureteral strictures following laparoscopic
ureterolithotomy has been reported to range from 1.4% to
20% [8,9,17,18]. The possible etiologies of postoperative
ureteral strictures are too tight suturing of the ureterotomy
site causing wall ischemia and resultant stenosis, retro-
peritoneal fibrosis resulting from urine extravasation, and a
diathermy hook electrode used to open the ureter. Sub-
mucosal dissection or mucosal avulsion during stent inser-
tion into the ureterotomy site might also lead to a
postoperative stricture, because the true ureteral lumen
might be difficult to identify as a result of chronicallyn urinary leakage and drain removal.
odality Urine leakage (%) Drain removal
(days)
stoscopic stenting 55.6 N/A
stoscopic stenting 0 N/A
stoscopic stenting 16.7 N/A
stoscopic stenting 9.5 N/A
stoscopic stenting 37.5 6.6
stoscopic stenting 11.4 N/A
stoscopic stenting 0 N/A
stenting 0 3.2
stoscopic stenting 1.6 3.6
stenting 2.5 N/A
stenting 0 d
stoscopic stenting 0 2.3
eteroscopic stenting 0 3
246 I.-H. Chen et al.infected, impacted, or edematous ureteral wall, even with
the aid of laparoscopic magnification. The ureteroscopic
access allows intraluminal navigation along the entire
length of the ureter into the renal pelvis, and the possibility
of a false tract or ureteral mucosal avulsion will be largely
reduced. Furthermore, the ureteroscopic findings after
laparoscopic ureterolithotomy (Fig. 1) help us in deter-
mining the duration of ureteral stenting. The stent will be
placed longer if the suturing is insufficient or the ureteral
wall is severely inflamed.
During the past decade, both the United States Food and
Drug Administration and the International Commission on
Radiologic Protection have been advocating reducing radi-
ation exposure for the physicians, medical staff, and pa-
tients to lower the risk of cancer. Brisbane et al. [19]
developed a fluoroless method for ureteral stenting
through ureteroscopy using two adhesive labels to denote
the ureteropelvic and ureterovesical junctions. The stent
according to the recorded length was advanced over a
guidewire under cystoscopic guidance. This technique after
uncomplicated ureteroscopic lithotripsy is similar to that
used for ureteral stenting following laparoscopic ureter-
olithotomy. The difference is how to choose the length of a
double-J stent, which is based on the estimate from theFigure 1. Ureteroscopic findings during ureteral double-J stent
matory mucosa with polyps; (C) periureteral space; and (D) stoneheight-based formula in our series. Aiming to reduce radi-
ation exposure, the method we describe here may be a
good alternative, without fluoroscopic guidance, to avoid
malposition.
One of the indications for laparoscopic ureterolithotomy
is failed extracorporeal shock wave lithotripsy (ESWL) and
stone fragments might be encountered in such group of
patients after laparoscopic extraction of the main calculus.
From the joint American Urological Association/European
Association of Urology 2007 guideline for the management of
ureteral calculi, the median stone-free rate is 88% for the
primary laparoscopic treatment [20]. In the prospective
randomized study of treatment of large proximal ureteral
stones by Lopes Neto et al. [21], a statistically significant
higher stone-free rate (93.3%) was reported in the laparo-
scopic ureterolithotomy group. With ureteroscopic access,
holmium:YAG laser lithotripsy could immediately be used for
the residual stone fragments, and a goal of complete stone-
free status might be more easily achieved.
The major concern of ureteroscopic ureteral double-J
stenting is whether ureteroscopic access with continuous
normal saline irrigation exerts negative effects on the su-
tured ureterotomy site, such as prolonged urinary leakage
and ureteral dehiscence requiring a surgical repair. In ouring: (A) smooth passage through the sutured site; (B) inflam-
fragments, immediately manipulated by laser lithotripsy.
Ureteroscope-assisted double-J stenting 247experience, there was no difference between the ure-
teroscopic and intracorporeal groups. After reviewing the
related literature, the urine leakage rate is acceptable and
not inferior to those of retrograde cystoscopic and intra-
corporeal techniques (Table 2).
Our limitations in this study are the relatively small
sample size and retrospective nature. In addition, to the
best of our knowledge, this technique is a novel one,
especially after laparoscopic ureterolithotomy, that is
introduced for the first time. We have thoroughly reviewed
relevant literature currently available in the field to
compare these results, although selection bias is inevitable.
This modality may be a safe alternative to conventional
ureteral double-J stenting following laparoscopic ureter-
olithotomy. Submucosal insertion or even extraluminal
stenting may be avoided, and the residual stone fragments,
especially after failure of ESWL, may be immediately
treated with holmium:YAG laser lithotripsy. By contrast,
radiation exposure could be eliminated and the correct
stent placement may still be achieved. Although uretero-
scopic access with continuous normal saline irrigation might
disrupt the sutured ureterotomy site, no evidence exist to
prove this. However, a prospective, randomized controlled
clinical trial is still needed to establish its feasibility,
safety, and efficacy. In conclusion, ureteroscope-assisted
double-J stenting following laparoscopic ureterolithotomy
is a simple and safe alternative, which provides intra-
luminal navigation along the entire ureter, ensures correct
stent position without radiation exposure, and manipulates
residual stone fragments promptly. In addition, ureteral
disruption and urinary extravasation may not be concerns
for ureteroscopic access with continuous normal saline
irrigation.
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